INTRODUCTION
Image segmentation and recognition are the primary steps in every industrial automation fields. The use of object boundary detection is becoming prevalent in every automated industry. The object boundary detection enables the system to identify the shape of the object. Human perception system understands the objects based on the outer shape only. Besides many techniques are proposed in segmentation, outline-based methods would be commonly followed and preferred. Object boundary can be known as a collection of pixels in the image perceived by human visual system [13] . The system proposed in [2] explains the boundary detection of pixels using the local brightness, color and texture cues. The author [1] proposed the edge detection based on the local variance of the pixels in the image.
Contour or boundary of the object can be accomplished in the three methods; the region based, edge oriented and hybrid of these methods [13] . Several edge detection algorithms proposed in [5, 6, 8] . All these methods implemented in use of the directional gradient values of the image after filtering. In the edge detection procedure, thresholding is a vital step. The edges are formed due to the abrupt changes in the intensity value [3] . But not all the edges formed by the sudden changes in intensity values, gradual changes also form the edges. So the objective of the boundary detection would be achieved well if the edges of the object found. The various edge detection methods and comparison are presented in [11] .
The Sobel, Robert's cross, Prewitt, and Laplacian of Gaussian (LoG] are the edge detection algorithms based on gradient calculation [10] . The gradient method involves in the detection of the edges by searching for the maximum and minimum in the first derivative of the pixel intensity value of the image. These edge detectors use special vertical and horizontal convolution kernels to detect the gradient changes in these directions.
CANNY EDGE DETECTION ALGORITHM
Moreover among the different edge detection concepts, still the canny edge detection algorithm is the optimal and standard detector. Its response to the edge and non-edge pixel is superior, the localization error of exact edge point is very minimum and only one edge point is identified in edge detection of the pixel. In accordance with these criteria, canny edge detector performs the following steps for edge detection.
Step1:
Before going to edge detection, the noises in the image should be removed. For this purpose, the Gaussian smoothing filter is used. The Gaussian filter with different convolution mask is used to reduce noise. The sensitivity to noise and error in the localization of edge points would be avoided because of the Gaussian smoothing filtering process. The convolution kernel mask size is proportional to the error in localization error, so the preferable kernel is small.
Step2:
After the elimination of noises in the image, the smoothed image is filtered with the Sobel mask. The vertical and horizontal kernel of the Sobel mask slide over the image to detect the gradient of the pixel points in the X and y directions. The magnitude of the gradient is calculated to estimate the strength of the edge.
Step3:
From the gradient of the image in X and y-direction, the direction of the edges determined.
Step4:
After the edge directions are calculated, non-maximum suppression has to be followed. Nonmaximum suppression is used to trace along the edge points in the edge direction and suppress any pixel value (sets it equal to 0) that is not considered to be an edge.
Step5:
Eventually, hysteresis is used as a means of eliminating streaking. Streaking is the breaking up of an edge contour caused by the operator output fluctuating above and below the threshold, and then edge linking performed to have a line of edges in the output.
THRESHOLDING BASED METHODS
There have been numerous survey literatures on thresholding techniques. The outline of the survey conducted in [9] presents six methods of thresholding methods. They are histogram based, clustering based, entropy based, the object attribute based, the spatial methods and the local methods. In the local methods, the local statistics of pixels like range, variance and contrast could be used to estimate the edge location.
LOCAL VARIANCE BASED ALGORITHM
The local variance of image-based technique proposed [7] for angiogram edge detection. The local variance technique is entirely depending on the statistical nature of the pixels in the image. The value of local variance changes across the edges on comparing to the flat region of the image. Across the edge, the local variance changes from minimum to maximum and maximum to minimum. The local variance of the region is different [7] compared to the region of having edges. This difference between region can be utilized in edge detection [1] . The local variance of the pixel can be computed as given below:
-Variance of the pixel 2 − Mean of the pixel In local variance based thresholding method, the mean of the variance of the pixels under the mask is calculated [5] . The pixel intensity of a number of pixels chosen each time is used in the image region for variance calculation. The mean of the variance of the pixels determines the threshold level to the pixel classification whether the pixel is edge pixel or non-edge pixel.
SYSTEM MODEL FOR BOUNDARY DETECTION
In this proposed work, firstly the input image is added to the salt and pepper noise. The noisy image is filtered with the median filter. The median filter is commonly used in salt and pepper noise [10] , Gaussian noise removal during image denoising, as it preserves the edge strength mostly. There are many median filter algorithms present to treat the denoising problems. For the efficient and edge-preserving performance, the median filter would be a preferable tool [12] . Secondly, the noise filtered image is undergone local variance based thresholding to yield the segmented image. The boundary of the objects in the image is obtained by the mean of the local variance of pixels.
RESULTS
In this paper, the local variance based object detector is used to detect the boundary of the objects in the image under denoised filtering. The performance of the proposed system is compared with the standard canny and Sobel edge detectors. The visual comparison shows that the local variance based thresholding method outperforms the canny and Sobel edge detectors.
